Abstracr -Tactile imaging uses a passive pressure sensitive sensor to record the reaction pressure distribution on its surface. When pressed into and scanned over tissue of interest, it generates an image that is dependent on the mechanical properties and geometric distribution of the StNCtUres within the tissue. Since pathology is related to tissue stiffness, stiffness measurement would be of great use to provide insight into disease processes and an aid to diagnosis. We have developed an algorithm that inverts the tactile image and determines the salient features of the underlying tissue. The features of interest are the stiffness and depth of the background tissue and the stiffness and size of a round inclusion. A finite element model was constructed in order to simulate the tactile imaging process. The analysis was performed on models spanning an experimentally determined range of material properties. By analyzing each pressure frame and performing a least-squares fit between the pressure frames and the model features we were able to determine an inverse relationship to extract tissue stiffness from tactile frames. Keywords -Palpation, imaging, tissue stiffness, inclusion. 
I. INTRODUCnON
Tactile imaging systems can map the palpable extent of stiff lesions in soft tissue [1,2]. A two-dimensional array of pressure sensors are mounted on a rounded head that is pressed by hand into a tissue and scanned across the surface. Tactile imaging can be applied to breast cancer screening, to augment manual palpation. It is also potentially useful in surgely for locating lumps in the liver and lung, which commonly exhibit lesions as a discrete area of increased stiffness.
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II. FORMULATION
A simple model of a round inclusion in homogenous tissue represents a broad spectrum of palpation conditions. For such a model, the features of interest are the inclusion size and stiffness, and the tissue depth and stiffness. We seek the inverse relation between the surface pressure information available to tactile imaging and the underlying tissue features.
. .. . Previous work on tactile image inverting has resulted in algorithms for extracting the size and depth of a round inclusion but not the stifhess [7] . These approaches were limited by using a spatial average of the tactile frames. Our approach is to treat each frame as a discrete tactile image, and perform a least-squares fit to map a dense sampling of the frames to the four model features. In order to minimize noise in the data, we analyze each spatially unique frame by fitting a parabolic curve to the pressure data and extract four variables from each frame, namely peak pressure, edge pressure, width, and eccentricity. The latter is calculated as the asymmetry in the difference between each raw frame and a frame obtained far from the inclusion. Using this information we can invert the model more accurately than previous approaches. The stiffness information obtained using tactile imaging characterizes both healthy and diseased states [2, 6] . In a c l i c a l setting, tactile maps can be obtained on a patient in under a minute. The information our algorithm provides allows for quick assessment of patient tissue stiffness.
